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Development of lightweight telescopic boom for reactor pressure vessel research
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Decommissioning of Fukushima Daiichi Nuclear Power Station is a national urgent problem in
Japan. To analyze and characterize the fuel debris distributed in Reactor Pressure Vessel (RPV), the
optical fiber LIBS analysis method can be a promising solution. To deploy the LIBS sensor to the RPV, I
have developed (1) a lightweight telescopic boom that can carry the sensor to the RPV, (2) a mechanism
that stores the cable according to boom ’ s expansion and contraction. The boom expands/contracts by
winding/unwinding the synthetic fiber ropes. The cable storage mechanism stores the cable in a plane
that is perpendicular to the extension direction in synchronization with the extension/contraction. The
proposed mechanical design achieved a compact and lightweight mechanism of the boom. The mass,
maximum length and payload were 3.18 kg, 6.03 m, and 2.48kg, respectively. The basic operation by a

prototype model was successfully demonstrated.
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OB EE SR T hREMOEFIZ T, BT 7Y %
O g 72diz, HFFONTFAELHIT oNT NS, SEEDK
BHEOMBHIHEIZ LD, BNESR (PCV) DEDID DIRENH
FY ERLBZWI RS, PCV O EHIOENAL (RPV) HIC
WRLT 7V 235 2 W REMEA b o 72 [1]. RPV ICHEAT 72012
1, @ 5 m CHIEEEEERHE (CRD) 285 L 72\ 22/ % 58
W 2MHENDHD.

AWFRETIE, PCV ARICHAGEERL2ESZ L 2E L,
RRZB&0 Ry b7 —24 (Super Dragon) ZBF U7z [2]. U
MU, RPV ¥ CEET DI T —LDOEINEDRNVED,
A HIERRR E LISER T 2B OBENRDSND. i, R
BHF 7 DA AHTIC T 74 N LIBS Y AT 4 [3] 8L T
b7z, X7 7 A N7 — T )& AR E S 2 EREO B2 kD
5N, ER{EEE LT, 2h0EEE 10k, MEEZ%25m
R OERZ%Z 100 mm, FEOMIEZX—AH95 1.3 m OHiH
W, KT 7ANT—TNWEINETEIEME2ET 20BN D 5.

B 12 RPV ARELT 7V O — Ry 72K, BRD
Super Dragon Ti% (1) ® RPV IZE# T 272D R%E DT 2
fE%2FEBTE D, AIETIE (2) DX ST EHIZHEY, RPV
FCEHIES 2 ERTE AT LAYy 2 T — Lk L, Z ol
MEICEHIU 727 — 7V DR E L iER HNE §5. (3)
I RPV DEIZEEL, FHUSRCAMZ T 5T TH 5.

FATZRIZBEWT, BuhhERERIZHIRDH 57— 7V % v

(1) Find the hole (3) Investigate
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Fig.1 Roadmap for fuel debris survey in pressure vessels
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AZEBE L0 R., BRTREFEITI2OHD, 1DH
Tl Aavy o7 —hA0l#EOREL M LoEET, 22
HiZ7 74 NLIBS VAT LZ2FHT 57200, MEIZEOE:
TF—TNOREDH L BEREEOEETH D, AWK TIE,
I EDBEZRRT B0DF LAYy 7 T — Lk r—7
VKSR 2 1R L, = OB MM % AERIZ X 0 EiEL 7=,

2 FLROEY I T—LDOHE

AELAZT LRI Y 2 7 —0% K 210RT. MESIX4AD
BFDORI 5 CFRP O T E il LIZiEL/ZTF VAT Y
IS TR S N, DUERE 1810mm, ERHIFFIE 6030mm & 72
5. Rz — 7V EEIET 5 E 20mm OMEOZEMAH D, T
DRERIZARGIINT 7 AN — T IV e BEARER T 1 VEEIR T
JatL7z, LT, META7-007 1 YEEIHEEN 3 Y b
120125 h X, EE 2mm CTHIRDIEBER Y TF L i,
42 PBO #iifETH 2 @R b n — 7 (DY-20ZL: Y
SLRE) Z3AFHUEZ. Zhonu—T 2B 572812, O
A MDE L EMRRIHZ B T50, ROMEELRGETHD 3
DDE—R LU YRITLDE 2 BAICHREFT L, ThzfliFEb
LTWL Z 2T 12DFE—XTHRENAIBENMET L 72

Fig.2 Mechanical design of the telescopic boom (a) boom
end, (b) overview, and (c) base structure with rope
driving mechanism
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Fig.3 Operation of the extension part

Fig.4 Proposed cable storage method
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KCHEFTEZ N TELIARMELDZZ 2B bh o7z,
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Fig.6 Cable storage mechanism (rope feeding)
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